AMENDMENTS TO CLAIMS 
The following listing of the claims replaces all prior claim versions and listings. 

h (Currently Amended) A memory access control device comprising; 

a memory master to sate^^-request fer-access to memory; 

a memory control unit to produce control signals of memories based on access 
information to be output from said memory master; and 

a hit predicting unit to predict whether or not anext access to each bank in 
memory beeeftres-aeeess will be directed to a same page; 

wherein^d*kft#m^ when a hit predicting unit predicts tfeM-%-page 

page*, said memory control unit terminates ite-_a routine without closing a bank -bemg 
p^es^#y^eessad-at a_time of completion of present access operations and, when said hit 
predicting unit predicts ttet-%«M 

baafe4^e^^ said memory control unit closes said 

bank bein|^e*^t the time of completion of present access operations and 

terminates ife-the routine. 

2, (Currently Amended) The memory access control device according to claim 1, 
wherein jOTjgachj£ "n 11 (n is a natural 

number) times of accesses to each bank in memory, said hit predicting unit stores- as4e 
whether a page-hit or a miss has been found^n^H^n^ and saiihit 

predicting unit predicts a hit, if a number of times of accesses fey^wMehHa^^ 
ferod-out of the last V times of accesses is "m n or more (m < n: "m"~a& d V ar e isa 
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natural numbers), #H*ta-^rage4^^ and said hit 

predicting unit ee4he^fe^^ a miss, if said number of times of accesses is 

not "m" or more, th a t a miss h it is found in ne x - t-aeeess-te-saidrbafik . 

3. (Currently Amended) The memory access control device according to claim 1, 
wherein Jor each of 5aM4&ti^H2d^^ last "j 11 ("j" is a natural 
number) times of accesses to each bank in memory, said hit predi cting unit stores as4e 
whether a page-hit ha^eeB-fkmd-or a miss hit-has been founds and said hit predicting 
unit predicts a hit? when a pag^-hit has been found in all of the last "j" times of accesses, 
tha^a-p&g^^ eiH^efee^taadsaid hit 
l^^ictin^^ predicts a miss^ if no page-hit has been found at least one time in all of the 

4. (Currently Amended) The memory access control device according to claim 1, 
wherein , for each of saidrhfeffie^ last "k ,f ("k" is a natural 
number) times of accesses to each bank in memory, .said hit predicting unit stores as4e 
whether a page-hit has-b^e£Hfo^4-or a miss bit-has been found* and said hit predicting 
unit p redicts a miss - if a miss bifhas been found in all of the last "k" times of accesses, 
&at-9rfniss4H^ said hit predict ing unit ea4fae 
oter-hand-predicts a hit, if He~mksa hit has been found at least one time in all ofthe last 
,! k" times of accesses;r#H*^6Hm^ 

5* (Currently Amended) The memory access control device according to claim 1 , 
wherein , for each of a **h44^|m^^ "n" (V 1 is a natural 

number) times of accesses to each bank in memory, said hit predictin g unit stores as4e 
whether a page-hit has-bee n found or a miss hit-has been found, and said hit predicting 
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unit predicts a miss? when a miss bit-has been aJway^-found in all of the last "k" times of 
accesses (k < n: "k M m^%^a^h-a^,is a natural number) out of thejast V f times of 
accesses, tha^ a - mi^ to sa ^-banfe-and said hit predictin g unit 

predicts^! Jrife when BB-»issa hit has been found at least one time in all of the last "k" 
times of accesses out of the last "n" times of accesses - and if a page-hit has been dh^-ays 
found in all of the last "j" times of accesses (j < n: "j 11 and V ^-eaelHBfeis a natural 
number) out of the last "n" times of accesses, # ra t -a-page4ttfri s found 4B-B^ t-aee e s s- te 
$&i44$aftfe~and said hit predicting unit p redicts ahjfe when a miss hit-has been found at 
least one time in all of the last "j" times of accesses out of the last V r times (^accesses, 
and if a number of times of accesses by which a page-hit has been found out of thejast 
"n" times of accesses is "m" times or more (m < n: V a^-^-ea^h^eis a natural 
number), #*a£-f^p&g^^ said hit p redicting unit 

predicts a miss ^ when a number of times of accesses by which a psge-hit has been found 
out of the last "n" times of accesses is not "m" times or more r fetHHffl&^^ 

6, (Currently Amended) The memory access control device according to claim 1 > 
wherein after a bank and a page to be accessed next have been determined, said memory 
master informs said memory control unit of information about said bank and said page to 
be accessed and wherein said memory control unit, if said bank to be accessed next by 
said memory master is the bank same^feafr-being presently accessed and said page to be 
accessed by said memory master is ^a^-a^feat-- the pa ge being presently accessed, said 
memory control un it terminates fe-the routine, regardless of a-the prediction m^from 
said hit predicting unit, without closing said bank being presently accessed at thetime of 
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completion of present access operations and, if said bank to be accessed next by said 
memory master is ^»e-ae4tothe bank being presently accessed and said page to be 
accessed by said memory master is different from tot- the page being presently accessed, 
said memory control unit closes said bank being presently accessed at the- time of 
completion of present access operations, regardless of a-the prediction fesA-from said hit 
predicting unit, and the memory c ontrol unit terminates fer-the routine. 

7- (Currently Amended) The memory access control device according to claim 2, 
wherein after a bank and a page to be accessed next have been determined, said memory 
master informs said memory control unit of information about said bank and said page to 
be accessed and wherein said memory control unit, if said bank to be accessed next by 
said memory master is same^s-that-the bank being presently accessed and said page to be 
accessed by said memory master is eame^tetthe page being presently accessed, said 
memory control unit terminates ite-the routine, regardless of ft-the prediction rasaft-from 
said hit predicting unit, without closing said bank being presently accessed at the^time of 
completion of present access operations and, if said bank to be accessed next by said 
memory master is eame^fea^the bank being presently accessed and said page to be 
accessed by said memory master is different from 't^ttiej>aSLbeing presently accessed, 
said memory control unit closes said bank being presently accessed at the time of 
completion of present access operations, regardless of a-the prediction fe^^from said hit 
predicting unit, and said memory control unit terminates ite-the routine. 

8. (Currently Amended) The memory access control device according to claim 3, 
wherein after a bank and a page to be accessed next have been determined, said memory 
master informs said memory control unit of information about said bank and said page to 
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be accessed and wherein said memory control unit, if said bank to be accessed next by 
said memory master is saffle-as^ Mthe bank being presently accessed and said page to be 
accessed by said memory master is saase-g&-4ha* the page being presently accessed, said 
memory con trol unit terminates ife-the routine, regardless of a-the prediction resdtfrom 
said hit predicting unit, without closing said bank being presently accessed at thetime of 
completion of present access operations and, if said bank to be accessed next by said 
memory master is ^affle-as-featthe bank being presently accessed and said page to be 
accessed by said memory master is different from feat-the page being presently accessed, 
said memory co ntrol unit closes said bank being presently accessed at thetime of 
completion of present access operations, regardless of a-the prediction result from said hit 
predicting unit, and said memory control unit terminates ite-(heroutine, 

9. (Currently Amended) The memory access control device according to claim 4, 
wherein after a bank and a page to be accessed next have been determined, said memory 
master informs said memory control unit of information about said bank and said page to 
be accessed and wherein said memory control unit, if said bank to be accessed next by 
said memory master is same as tha tthe bank being presently accessed and said page to be 
accessed by said memory master is eaffie-a^tethe page being presently accessed, said 
memory control unit terminates rts-the routine, regardless of a-the prediction result from 
said hit predicting unit, without closing said bank being presently accessed at thetime 0 f 
completion of present access operations and, if said bank to be accessed next by said 
memory master is same^s-tethe bank being presently accessed and said page to be 
accessed by said memory master is different from feaHhe page b eing presently accessed, 
said m emory control unit closes said bank being presently accessed at thetime of 
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completion of present access operations, regardless of a-the prediction mltfrom said hit 
predicting unit, and said memory control unit terminates ite-the routine. 

10, (Currently Amended) The memory access control device according to claim 5, 
wherein after a bank and a page to be accessed next have been determined, said memory 
master informs said memory control unit of information about said bank and said page to 
be accessed and wherein said memory control unit, if said bank to be accessed next by 
said memory master is ^me^Hha tthe bank being presently accessed and said page to be 
accessed by said memory master is same-as-ttothe page being presently accessed, said 
memory control unit terminates ite-the routine, regardless of a-the prediction *es#fc~from 
said hit predicting unit, without closing said bank being presently accessed at the time of 
completion of present access operations and, if said bank to be accessed next by said 
memory master is same-as^hat the bank being presently accessed and said page to be 
accessed by said memory master is different from feat-the page being presently accessed, 
said memory control unit closes said bank being presently accessed at the time of 
completion of present access operations, regardless of &-tfag prediction ¥@ee&from said hit 
predicting unit, and said memory control unit terminates rts-the routine. 

11. (Currently Amended) A memory access control device comprising: 

two or more memory masters to md^a-request fef-access to memory; an arbiter 
unit to arbitrate memory access requests fed from said memory masters and to select 
access information fed from any one of said memory masters; 

a memory control unit to produce a control signal of memory based on access 
information output from said arbiter unit; and 

a hit predicting unit to predict whether or not anext access to each bank in 
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memory beee - m e &-a eeesswill be directed to a same page; 

wherein-^M^^Be^^oBfeekrf, when said hit predicting unit predicts 

hit, said memory control unit terminates -te-aroutine without closing said bank bektg 
p r e santtyaee e ssed -at atime of completion of present access operations* and when said hit 
predicting unit predicts 

bank is access to a diffe rent pag e " a miss , said memory c ontrol unit closes said bank bei&g 
f^^esea^-^^ the time of present access operations and terminates fette routine, 

12. (Currently Amended) The memory access control unit according to claim 11, 
whereinJbLgachrf last V ( V is a natural 
number) times of accesses to each bank in memory, said hit predictin g unit stores as4e 
whether a p^ge-hit has-feeeB-ferod-or a miss hit has been found and said hit .predicting 
unit predicts a hit , if a number of times of accesses lay w hich a pa g e h i t io found-out of the 
last V times of accesses is V or more (m < n: "m" and V each €H=e4sa natural 

predicts a miss , if said number of times of accesses is not "m" or more , that a miss hit is 

13. (Currently Amended) The memory access control device according to claim 
1 1, wherein , for each of said-fe t predicting unit stores-^esH^e^ema last "f ("j" is a 
natural number) timesof accesses to each bank in memory, said hit predicting unit stores 
a^4e- whether a page-hit fe^-b^ea-feBBd-or a miss h^has been founds and said hit 
predicting unit predicts a hifc when a pags-hit has been found in all of the last "j" times of 
accesses, tto-a-pagc hit is foiBfr^Be^ to sai4%aftk-and said hit predicting unit 
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predicts a miss - if no f£*ge~hit has been found in all of the last "j" times of accessesrthafr-a 



14, (Currently Amended) The memory access control device according to claim 11 , 
wherein^Joreadi^ last "k" ("k" is a natural 

number) times of accesses to each bank in memory, said hit predicting, unit stores as4e 
whether a p&ge-hit has been foun d-or a miss hit-has been founds and said hit predicting 
unit predicts a miss? if a miss bit-has been found in all of the last "k fl times of accesses, 
tha^HSH^ss*^^ said hit pr edicting unit predicts a 

hit 7 if ee-BMea hit has been found in all of the last "k T1 times ^accesses7#m^aHpag6"iHt4s 



15. (Currently Amended) The memory access control device according to claim 
11, whermnjjo^^ "n" (V T is a 

natural number) times of accesses to each bank in memory, said hit predicting unit stores 



predicting unit predicts a miss? when a miss hit-has been found in all of the last "k" (k < 
n: "k" ^d^-eaeh™^ natural number) times of accesses out of the last V times of 
accesses, fe^Bm4 #^ said hit predicting unit 

predicts a hit? when no rniss a hit has been found at least one time in all of the last "k" 
times of accesses out of the last V 1 times of accesses - and if a page-hit is found in all of 
the last "j" times of accesses (j < n: "j" im4-%N£&eh^ a natural number) out of the last 
V times of accesses, fert~a-pa^ said hit 

predicting unit predicts a hit? when a miss Mf has been found at least one time in all of the 
last "j" times of accesses out of the last "n" times of accesses, and if a number of times of 





&$4e-whether a page-hit 



•or a miss hithas been founds and said hit 
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accesses by which a page-hit has been found out of thejast "n" times of accesses is[[-]] 
"m" times or more (m < n: "m" aB4 J W L eaeh-a^ls a natural number), feafrarpage hit is 
ftmad4iEHB£^^^ said hit prediction unit predicts a miss, when a 

number of times of accesses by which a page-hit has been found out of thejast "n" times 
of accesses is not "m M times or more^fe^arai^s^^ 

16. (Currently Amended) The memory access control device according to claim 1 1, 
wherein after a bank and a page to be accessed next have been determined, each memory 
master informs said arbiter unit and said memory control unit of information about said 
bank and said page to be accessed next and wherein said memory control unit, if there 
exists said memory master which gets the next access to arsametiie bank «4hat-being 
presently accessed and to a-samethe page as4fe-being presently accessed, said memory 
control unit terminates ite-thejoutine without closing said bank being presently accessed 
at the time of completion of present access operations, regardless of ^the prediction 
^esBtt-fed-from said hit predicting unit, as&4effiri&a*e^^ if there exists said 

memory master which gets the next access to freamethe bank ^Hfeat-being presently 
accessed and to a page feemg-different from tee the page b eing presently accessed, said 
memory control, unit closes said bank being presently accessed at the time of completion 
of present access operations, regardless of a-thg prediction reselMed-from ar the hit 
predicting unit, and said memory control unit terminates ^thgroutine and said-afbte 

and if there exists said memory master which gets the next access to ars&methe bank 
being presently accessed and a-eaaaethe page af^thme-being presently accessed, said 
arbiter unit selects said memory master with priority, 

17. (Currently Amended) The memory access control device according to claim 
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12, wherein after a bank and a page to be accessed next have been determined, each 
memory master informs said arbiter unit and said memory control unit of information 
about said bank and said page to be accessed next and wherein said memory control unit, 
if there exists said memory master which gets the next access to a-smsethe bank as4feat 
being presently accessed and to a-sa»ethe page as^bafr-being presently accessed, said 
memory control unit terminates fts-the routine without closing said bank being presently 
accessed at the time of completion of present access operations, regardless of frthe 
prediction ^e^k-fed-from said hit predicting unit, Gadrteffiria^ if there 
exists said memory master which gets the next access to a-^amethe bank ashtfeatbeing 
presently accessed and to a page tog-different from &gfc-the page being presently 
accessed, said memory control unit closes said bank being presently accessed at thetime 
of completion of present access operations, regardless of a-the prediction ^rf^fed-fi"om 
ft-the hit predicting unit, and said memory control unit terminates i^th^routine-^-saM 
aM^m^, and if there exists said memory master which gets thenext access to a 
samethe bank being presently acc essed and a sam e the page asM&e^being presently 
accessed, sai d arbiter unit selects said memory master with priority. 

18, (Currently Amended) The memory access control device according to claim 

13, wherein after a bank and a page to be accessed next have been determined, each 
memory master informs said arbiter unit and said memory control unit of information 
about said bank and said page to be accessed nextand wherein said memory control unit, 
if there exists said memory master which gets the next access to a^&methe bank a#4te 
being presently accessed and to a~samethe page as4hat-being presently accessed, said 
memory co ntrol unit terminates ite-the routine without closing said bank being presently 
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accessed at thetime of completion of present access operations, regardless of arthe 
prediction m^fedr-from said hit predicting unit, aE^4emHfi^ if there 

exists said memory master which gets the next access to a-safflethe bank asnte-being 
presently accessed and to a page bek*g-different from feat- the page being presently 
accessed, said memory control unit closes said bank being presently accessed at tbetime 
of completion of present access operations, regardless of a-the prediction re^ntt-fed-from 
a-the hit predicting unit, and said memor y control unit terminates fts-the routine-and^&id 
arbiter-unit, and if there exists said memory master which gets the next access to a 
aamethe bank being presently accessed and a-samethe page as4hese~being presently 
accessed, said arbiter unit selects said memory master with priority. 

19, (Currently Amended) The memory access control device according to claim 
14, wherein after a bank and a page to be accessed next have been determined, each 
memory master informs said arbiter unit and said memory control unit of information 
about said bank and said page to be accessed next and wherein said memory control unit, 
if there exists said memory master which gets the next access to ^a^the bank a-s-*at 
being presently accessed and to a-san ^the p age as4hat-being presently accessed, saM 
memory control unit terminates fethe routine without closing said bank being presently 
accessed at the time of completion of present access operations, regardless of arthe 
prediction result fe d-from said hit predicting unit, and termina tes its routine-and, if there 
exists said memory master which gets the next access to a-samethe bank as-tfeat-being 
presently accessed and to a page feemg-different from fert-the page being presently 
accessed, said memory control unit closes said bank being presently accessed at thetime 
of completion of present access operations, regardless of a-the prediction res^rftfed-from 
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arthe hit predicting unit, and said memo ry control unit terminates fe-the routine-rmd-^-d 
ai%rteHmtt 5 and if there exists said memory master which gets thenext access to a 
mmBlM bank being presently accessed and a-$amethe page a^fee^e-being presently 
accessed, said arbiter unit selects said memory master with priority. 

20. (Currently Amended) The memory access control device according to claim 15, 
wherein after a bank and a page to be accessed next have been determined, each memory 
master informs said arbiter unit and said memory control unit of information about said 
bank and said page to be accessed next and wherein said memory control unit, if there 
exists said memory master which gets thenext access to a^amethe bank as-4tet-being 
presently accessed and to arsamethe page ar»4hatbeing presently accessed, said memory 
cont rol unit terminates tfe-the routine without closing said bank being presently accessed 
at the time of completion of present access operations, regardless of &-the prediction 
^es#^fed-from said hit predicting unit, aad^eeaifiate^ if there exists said 

memory master which gets the next access to a-samethe bank a$4hat--being presently 
accessed and to a page bemg-different from feafc-the page being presently accessed, saM 
memory control unit closes said bank being presently accessed at thetime of completion 
of present access operations, regardless of a-the prediction fesult^ firthehit 





predicting unit, and said memor y control unit terminates fethe routineH^^y-^tete 

and if there exists said memory master which gets the next access to a-samethe bank 
being presently accessed and &-samethe page «4fee«e-being presently accessed, said 
arbiter unit selects said memory master with priority. 
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